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Title of invention 

Support Systenn for Parts Standardization 

Detailed Description of Invention 
5 Field of Invention 

This invention relates to a method of supporting ports 
standardization and a support systenn for carrying out the method that is 
used for selecting standard parts from plural parts. The specification 
discloses a support system for parts standardization, a method therefore, 
10 a computer program for executing the method and an 

information-recording medium storing the computer program that is 
capable of being read out by a computer. 

Related Art 

15 In the art disclosed in Japanese Laid-open 09-1 79892, the degree 

of similarity among parts is computed, and example ports are extracted 
based on the result of the computation. The standard ports ore decided 
by preparing data of ports including the extracted ports groups. 

In the related art, because the similarity of the ports is checked 

20 by one representative parameter, i.e. similarity that represents properties, 
contour characteristics, etc, of the ports, the definition of the similarity is 
not direct. That is, a user who wonts to select standard ports cannot 
select proper standard ports, unless he or she fully understands the 
definition. For example, although one attribute has a great influence on 

25 the similarity, but another attribute may hove little influence thereon. 
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Further, the attributes do not give influence unless it is taken into 
consideration. In other words, it is difficult to nnake a proper definition of 
similarity. 

5 Sumnnary of Invention 

It is an object of the present invention to provide a method and 
system for supporting selection of proper standard parts, regardless of 
experience of the users. 

One feature of the present invention resides in selection wherein 

10 a nearby range is decided in advance in selecting standard parts from 
data of plural parts. Another feature of the present invention resides in 
that the standard parts are selected based on the actual production 
quantity of the parts. 

A further feature of the present invention resides in that a support 

15 system for parts standardization wherein standard parts are selected from 
plural parts data, which comprises a first storage for a multi-dimensional 
database representing properties of plural parts, a second storage for 
actual production database representing production quantity of plural 
parts, a nearby zone input device for preparing nearby zone data that 

20 receives a attribute name which is a parameter name and a nearby 

zone data corresponding to the attribute name, a standard parts judging 
device that reads the multi-dimensional data stored in the actual 
production database, selects standard parts using the nearby zone from 
the readout data of the plural parts, and outputs standard parts data, 

25 and a display for displaying the standard parts data. 
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The above-mentioned features and other features of the 
invention will further be explained with reference to clainns, the 
specification and drawings. 



5 Brief Description of Drawings 

Fig. 1 shows an exannple of the construction of the support system 
for parts standardization of this invention. 

Fig. 2 shows an example of the multi-dimensional data used in 
the support system of this invention. 
10 Fig. 3 shows an example of the actual production data of the 

used in the support system of this invention. 

Fig. 4 shows an example of an apparatus construction, which 
realizes the support system of this invention. 

Fig. 5 shows an example of the standard part judging apparatus 
15 of this invention. 

Fig. 6 shows an example of a procedure for the standard part 
judging apparatus, wherein the first half of the procedure shows a flow of 
accumulation of production quantity of the parts in the nearby to the 
parts. 

20 Fig. 7 shows the second half of the procedure of the standard 

part judging apparatus of the invention, wherein the flow chart shows a 
procedure forjudging by comparing the accumulated production 
quantity. 

Fig. 8 shows an example of the near range data in this invention. 
25 Fig. 9 shows an example of the user interface for the near range 
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data input used in this invention. 

Fig. 10 shows on excnnple of the standard part data of the 
invention. 

Fig. 1 1 shows an exannple of the final display table (list) of the 
5 standard part data used in the invention. 

Fig. 12 shows an exannple of the final display drawing 
(multi-dimensional board) of the standard part data used in this invention. 

Figs. 13a and 13b show structures of stays, each having a similar 
size and contour. 

10 Fig. 1 4 is a figure of a magnetic disk used in the invention. 

Fig. 15 shows CD-ROM used in this invention. 
Fig. 1 6 shows the final display drawing of the standard part data 
used in this invention. 



15 Detailed Description of Preferred Embodiments 

Preferred embodiments of the present invention will be explained 
with reference to the drawings. 

in the specification, the standard parts are defined as parts that 
are parts to be mandatorily used or are recommended to use in a certain 
20 design group or organization. In general, when plural designers design a 
part, they design it in different contours. For example, take a simple 
structure as a stay shown in Fig. 13, for example. 

In general, a function of the stay is to fasten two parts with a bolt, 
and the distance between the holes formed in the stay is an important 
25 point. In many cases, the stays are exchangeable if they have a width 
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and a hole size within proper ranges. Both stays 1301 and 1302 have the 
sanne distance as 50 mm between holes, but their widths are 15 mm and 
17 mm, respectively. From the viewpoint of mechanism, there are many 
situations where the stays 1301 and 1302 are exchangeable. That is, when 
5 two designers design independently, there is a high possibility that 

although the ports perform the some function, they hove similar contours 
but different in details each other. 

If new parts are designed, this may lead to lose the chance of 
cost reduction, which may be achieved by using conventional parts. 

10 Furthermore, the cost will increase for maintenance and warehouse fee 
of the ports, resulting from a new design. This may be a problem to 
development of new products. The larger the number of designers, the 
more the variations of the parts will become. 

Then, as for the ports that ore used frequently, the ports ore 

15 commonly used in a design group or organizations so as to suppress that 
the variation of ports increases, by recommending or obliging them to 
use the parts if possible, as for as they have similar functions. Such parts 
ore called standard ports in this specification. In developing products, 
using the standardized ports is particularly important for the cost 

20 reduction. 

In order to select standard ports, we should take into 
consideration the features of contours such as volume, sizes and 
specifications such as a rotational number in cose of motors, for example. 
Furthermore, considering a unit price, the quantity of production is also an 

25 important criterion of judgment. However, if there are many kinds of 
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similar functional parts in a design group, it will take a long tinne to 
compare information of the parts. 

Fig. 1 shows an example of the present invention. The first 
database storage 101 which is a multi-dimensional database stores and 

5 memories multi-dimensional data representing properties of a group of 
parts or plural parts from which standard parts are selected. The 
multi-dimensional data stored in the multi dimensional database storage 
101 is explained by reference to Fig. 2. 

The multi-dimensional data consist of a collection of two or more 

10 multi-dimensional data record 202. One multi-dimensional data record 
202 consists of attributes 203 and the part number 201 . The part number 
201 is the data for identifying each multi-dimensional data record 202. 
Any attribute is acceptable, if the attribute 203 of the parts belongs to an 
object. Moreover, there is no limit to the number of the attributes. 

15 In Fig. 2, the part numbers 201 are "1 ", "2", "3"... "25", and "volume", 

"surface area", "mass{weight)", and the "maximum value in the direction 
of X" are used as attributes 203 of parts. The attributes 203 of the parts of 
the multi-dimensional data record 202 corresponding to "1" of the part 
number 201 is "77.67" for the parameter "volume", and is "1 5,646" for the 

20 parameter "surface area." 

The actual production database storage 102 in Fig. 1 is the second 
database, and is a device, which memorizes an actual production 
quantity corresponding to each of parts contained in the group of parts 
used as the objects from which the standard parts are selected. 

25 Actual production data stored in the actual production database 
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storage 102 are explained with reference to Fig. 3. The actual production 
data consist of a collection of two or more actual production data 
record 302. One actual production data record 302 consists of 
combination of the part numbers 301 and the quantity of production 303. 
5 The part number is the data for Identifying each actual production data 
record 302. Here, identifiers corresponding to the part numbers of a multi 
dimensional database 101 are used. In Fig. 3, the part numbers are "1", "2", 
"3"...., "25." The quantity of production corresponding to the part number 
"1" Is "908,000." This shows that 908,000 of the product were produced by 

10 the company to which the designer or designers belong or by another 
company in accordance with an order issued by the company to which 
the designer or the designers belong, before the part number "1 " was 
finally registered in the actual production database storage 102. 

The nearby range input unit 104 is the apparatus which stores the 

15 inputted nearby range data by a user. The nearby range data inputted 
by the nearby range input unit 104 is explained with reference to Fig. 8. 

The nearby range data are a pair of a parameter 801 for specifying 
the nearby range and a value 802 of the nearby range. The parameter 
name 801 which specifies the nearby range inputted In the nearby range 

20 must be included In the set of the attribute 203 of the parts of the multi 
dimensional database storage 101 . The nearby range data will be 
inputted with a user interface as shown in Fig. 9. 

The standard part judging apparatus 103 is an apparatus for 
selecting out the parts suitable for standard parts, based on the data 

25 inputted by the user from the nearby range input unit 104, using the data 
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of the multi dimensional database 101 and the actual production data 
base 102. 

A concrete procedure will be explained later with reference to Fig. 
5. Display 105 displays the parts selected by the standard part judging 
5 apparatus 103 to a user. 

In the apparatus construction shown in Fig. A, a procedure of 
obtaining standard parts, using a desired attribute is shown. The central 
arithmetic unit 401 includes the standard part judging apparatus 103 and 
the nearby range input unit 104. External memory storage 402 includes 
10 the multi dimensional database 101 and the actual production database 
102. The internal memory 403 stores the nearby range data inputted by 
the nearby range input unit 104. 

The display 404 displays the standard parts that are the output of 
the nearby range input unit 104 and the standard part judging apparatus 
15 103. A keyboard 405 and a mouse 406 receive a user's input and 
directions in the nearby range input unit 1 04. 

The user will use the keyboard 405 or the mouse 406 for the nearby 
range input unit 104, will input the nearby range, and will give directions 
of selection and displaying of the standard parts. After inputting the kind 
20 of attributes which specify the nearby range into the column 901 for 
inputting a parameter name, followed by inputting the nearby range 
value corresponding to the parameter name into the column 902 for 
inputting the nearby range value, the button 903 which directs selection 
and displaying of the standard parts is clicked with the mouse. 
25 The standard port judging apparatus 103 outputs standard part 
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data in accordance with the procedure explained below, i.e., the 
procedure shown in Fig. 5. The procedure Is explained. The standard part 
judging apparatus comprises step 1 (501) and step 2 (502). Step 1 (501) is 
a step, which holds the accumulated value of the production quantity of 
5 the parts near the respective parts on the memory, the value being 
related with the part number. 

Step 1 (501 ) is explained by reference to Fig. 6. One part processed 
by repetition processing between step 1.1 (601) and step 1 .6 (606) is 
taken out from the multi dimensional database 101 at step 1.1 (601). This 

10 part is called X. At this time, the accumulated quantity of the production 
of X that was used during processing is cleared to 0. 

At step 1 .2 (602), one part processed by the repetition processing 
between step 1 .2 (602) and step 1 .5 (605) is taken out from the multi 
dimensional database 101 . This part is called Y. 

15 At step 1 .3 (603), it is judged whether part Y is near the part X by 

the method described below. The pair of parameter names and the 
nearby range is acquired from the nearby range data inputted from the 
nearby range input unit 104. Here, the pair is defined as the parameter 
name P and range B. The values corresponding to the parameter names 

20 of parts X and parts Y are acquired, and a difference between them Is 
acquired. The absolute value of the difference and range B are 
compared; when the range B is smaller than the other, this parameter 
name P is judged that the parts Y are near the parts X. When all 
parameters are judged whether they are near each other or not, and 

25 whether parts Y are near the parts X or not. 
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The above-mentioned step 1 .3 (603) is again explained by 
reference to the nearby range data shown in Fig. 8 about the parts of the 
part number "1" and *'16." of Fig. 2. Let the part number "1" as parts X, and 
let the part numbers "1 6" as parts Y. One of the nearby range data is a 
5 parameter name "volume" and the nearby range "10". The value 

corresponding to the parameter name "volume" of parts X is HIMT, and 
is "76.05" for parts Y. The absolute value of the difference between them is 
1 .62 and is smaller than the nearby range "10". Therefore, ports X and 
ports Y are near each other with respect to the parameter "volume". 

10 The second of the nearby range data is a parameter name 

"surface area" and the near range "5,000". The value corresponding to the 
parameter name "surface area" of ports X is "1 5,646", and is "1 9,636" for 
ports Y. The absolute value of the difference is 3,990, which is smaller than 
the nearby range "5,000". Therefore, ports X and parts Y ore near each 

15 other with respect to the parameter "surface orea". 

Since all the nearby range data ore judged as being near 
each other, it is judged that ports X and ports Y ore near each other. 
When ports Y are near the ports X, processing is advanced to step 1 .4 
(604), and when they ore not near, processing is advanced to step 1 .5 

20 (605). 

At step 1 .4 (604), the quantity of production of ports Y is 
acquired from the actual production database storage 102, and the 
quantity of production of ports Y is added to the accumulated quantity 
of production of ports X. The accumulated quantity of production of ports 
25 X is updated to the value. 
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At Step 1 .5 (605), it is judged whether processing has been 
done to all the parts Y contained in the multi dinnensional database 101 or 
not. When the processing was over, the processing is advanced to step 
1 .6 (606). If the processing to all has not been done, the processing is 
5 returned to step 1 .2 (602), and the processing is advanced to the 
following ports. 

At Step 1 .6 (606), it is judged whether processing of all the ports 
X contained in the nriuiti dimensional database was connpleted or not. If 
the processing was done, it is finished. When the processing of all is not 
10 connpleted, the processing returns to step 1 .1 (601 ) and processing is 
advanced to the following ports. 

Step 2 (502) is a step for connparing annong the accumulated 
values acquired at step 1 (501 ) of parts, and for selecting the standard 
parts. Step 2 (502) is explained by reference to Fig. 7. 
15 One part processed by repetition processing between step 2.1 

(701) and step 2.7 (707) is taken out from the multi dimensional database 
storage 101 at step 2.1 (701 ). This port is called X. 

At Step 2.2 (702), one port that is to be processed by the 
repetition processing between step 2.2 (702) and step 2.5 (705) is token 
20 out from the multi dimensional database 101 . This port is called Y. 

At Step 2.3 (703), it is judged whether parts Y ore near the parts X 
or not. The method of the judgment of the nearby range will be judged 
by the same method as the above-mentioned step 1 .3 (603). 

When ports Y ore near ports X, processing is advanced to step 2.4 
25 (704), and when they are not near parts X, the processing is advanced to 
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Step 2.5 (705). 

At step 2.4 (704), the accumulated quantity of production of 
parts Y and the accumulated quantity of production of parts X are 
compared, wherein the both quantities have been calculated at step 1 . 
5 When the accumulated quantity of production of parts Y is larger 

than that of parts X, the processing is advanced to step 2.7 (707). When 
the accumulated quantities of production of parts Y and parts X are the 
same, each of the quantities is measured. When the quantity of 
production of parts Y is larger than the quantity of production of parts X, 
10 the processing Is similarly advanced to step 2.7 (707). When the fact is not, 
the processing is advanced to step 2.5 (705). 

At step 2.5 (705), it is judged vs^hether processing of all the parts Y 
contained in the multi dimensional database has been completed. 
When it is completed, the processing Is advanced to step 2.6 (706). When 
15 the processing to all is not completed, it is returned to step 2.2 (702) and 
the processing is advanced to the processing of the follovs/ing parts. Data 
of parts X are stored in the standard part data at step 2.6 (706). 

At step 2.7 (707), it is judged v/hether processing to all parts X 
contained in a multi dimensional database 101 has been done. If the 
20 processing to all was done, the processing is finished. When the 

processing to all has not been completed, the processing is returned to 
step 2.1 (701 ) and the processing is advanced to the following parts. 

The data selected for the standard parts are stored in the 
standard part database. The standard part data ore all deleted in the 
25 contents, before starting step 1 (501 ). 
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The result (standard part data) that is obtained by processing the 
multi-dimensional data shown in Fig. 2 and the actual production data 
shown in Fig. 3 with the above-mentioned standard part judging 
apparatus becomes data shown in Fig. 10. 
5 The display displays the standard part data in the tabular form, as 

shown in Fig. 1 1 , and it tells the result to the user. Moreover, the result may 
be displayed as shown in Fig. 1 2. In Fig. 1 2, two attributes used for the 
nearby range are assigned to the vertical axis and the horizontal axis of 
the graph, and the points corresponding to each part are plotted at 
10 positions. 

As for the parts contained in the standard part data, triangle dots 
1201 are plotted in the graph so that the user understands that they are 
the standard parts. Moreover, the range line 1 202 is drawn so that the 
nearby range for the standard parts may be known. Any attributes for 

15 plotting the parts are acceptable if they are multi-dimensional data. 
However, only when plots of the attributes included in the nearby range 
ore used, the range lines 1202 are drawn. 

Moreover, the data may be indicated as shown in Fig. 1 6. In this 
example of indication, the small images (thumbnails) 1601 are indicated 

20 for showing parts, while the parts are plotted by points in Fig. 1 2. Although 
all parts are plotted in Fig. 1 2, it is possible to select the display of only 
standard parts or the display of all parts by the use of a button 1 602 in this 
example (Fig. 1 6 displays only standard parts). Moreover, the color of the 
frame of the thumbnails expresses the quantity of production or the 

25 accumulated quantity of the production. 
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Although a concrete apparatus can be realized by constituting 
a general-purpose computer system comprising the components shown 
in Fig. 4 and a processing program that works on the computer system. It 
is possible to constitute the system for the exclusive use. 
5 When realizing the apparatus by adding a processing program 

to the general-purpose computer systems, the processing program is 
recorded in information recording media (an information recording 
medium in which data are able to be read out by a computer), such as 
CD-ROM1501 as shown in Fig. 15 or a magnetic disk 1401 as shown in Fig. 

10 14. The data are delivered, interpolated and mounted. Then, the data 
are read out with a magnetic-disk reading apparatus or a CD-ROM 
reading apparatus, which are disposed in the central arithmetic unit 401 . 
The data are taken into the internal memory 403. 

When realizing the apparatus by taking in the processing 

15 program delivered through a communication network, using the input 
section, the taken-in processing program is memorized and stored in the 
media, such as the magnetic disk so that the program can be repeatedly 
used. As an example of such general-purpose computer systems, 
personal computers, office computers, workstations, etc. con be used. 

20 As having been described, the part standardization support 

system and the method of selecting standard parts are provided by the 
present invention in which the attributes and the nearby range in 
connection with similarity of parts are indicated explicitly. Since, in the 
conventional method, each attribute and q contour feature of parts are 

25 represented and are verified by only one value of the degree of similarity. 
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the definition of the degree of similarity is not direct. That is, if the user who 
selects standard parts does not fully understand the definition of the 
degree of sinnilarity, it is difficult for hinn or her to expect the proper 
selection of the standard parts. 
5 The present invention provides a support system for selecting 

parts that are suitable for standard parts, using data of plural parts, which 
comprises a multi-dimensional database storage for storing 
multi-dimensional data representing attributes of parts, an actual 
production database storage for storing actual production data 

10 representing quantity of production of parts, a nearby range data 
inputting apparatus for preparing nearby range data upon receipt of 
nearby range values corresponding to attributes, a standard part judging 
apparatus for reading out the actual production quantity data stored in 
the actual production quantity database storage, selecting standard 

15 parts using the nearby range data from the read-out data, and 

outputting standard parts data, and a display for displaying the standard 
parts data. 

That Is, by specifying the parameters used for selecting the 
standard parts, the parameters, which may give influence on the 
20 selection of the standard parts, become explicit, and the degree of 
influence will be grasped directly by specifying the nearby range. 
Therefore, even beginners are able to select the standard parts. 

Although the actual production data were used as a 
standardization parameter in the above-mentioned example, other 
25 parameters such as the cost of processing in the company or a purchase 
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price of parts can be used. Although in the above example, the second 
database has a different constitution than that of the first database, it is 
possible to constitute them as one item of the first database. As a result, it 
can be expected that reduction in storage capacity or volume and an 
5 access speed to data w\\\ increase. 

As mentioned above, the parameters, which give influences on 
selection of the standard parts, are explicit, and hence the present 
invention provides a part standardization support system and a method 
therefore. 
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